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When austenite in a hypoeutectic composition 1s ncoled sufficiently slowly tc s
temperature baiow 723 degrees C, crystalline nuclei of & new phase {ferrite} stert to
The growth of ferrite consists of two processes: the reorgunization of the
Fox) and the redistribution of the conceniration of carbon,

form.

rion lattice (Fo - —>
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CAICULATING THE RATE OF GROWTH OF FERRITE CRYETAIS
TURIKG THE ISOTRRGMIC DACOMPOSITION OF AUGTENITE
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vhich is considerably less soluble in the new phese than in the original phase. Tha's
cage of lessening solubility fixes the limiting role played by the speed of dirfusicn
cf corbon atams in austenite during the growth of ferrite crystals,

Actually, because of the need tc decrease or at least to preserve the constancy
of the free energy of' the pertinent slement in the s)atnm, it 18 necessary [_] that

whora ?(t)
ol growth,

i

T Garuvon conGeniration on the gsarfacy of *he grovu.ng ferrite Cvstal have & vaiue
equilibrial for the given temperatur»

C[e(t‘),t]=ceqqi. (1

is the redive of the crystal whish incresses in eccordarcz with some lav

The arigin of the spherical syatem of coordinates 1a located in tie cwiter
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the orystal and v 1s considered ss uaving the form of a true sphere.
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.LI‘ examinaticn Is limited i (‘7‘5’5fm" T v, s1ble dimensions, then *he
separating the new ond old thages may be . ‘aidered es having a slight curvAture
\ In-the firgt approximation, we ddsresgid the influence of cwrvature sud. we sesume
: thet the equilibrial darbon coroenty wticn onothe ‘externsl side of the cr‘ystﬂ.‘!
svrfaco agrees with the value giveén in the Cingram descriting the ouil ity ium - e
iron and cerhon’ when ine s 1ine is nxtrapomte& into the reglon of suberitical '
tenperatures [B7: .

¢ equi== 6.8+ £,013 (’724?,-'7")

where T Lo the Lempcratuz‘e st vhich the: ferrite crystal begine o grov.

Cond{tion. (1). can be Tulfiilad onu by eouating {&) tke smpunt of cerbon
.separating out on ‘the érystal su.z-fac,e, duwring en-irfinitegsimal moment of time i
it and outgoing in this sems ‘intewval ¢f timé us to éiffusion, to (b) the austonite o
not: yat converted. 'The equation d~scribing the conservation (balance) of masr on ‘ ”
“the boundary of thegrowing _cryetal cen thusg: be‘ written:

IR de(t) o pf2e
(“,*“r“." ""”v”!) “f_' ST R (ar)f-=e(t) (3)

where €, g4 : 18 the carbon concentration in the new phase ( ] pl' Yand D the co-
efficient of carbon diffusion in oustenite.

We 111 assume that at the stege of ferrite-crystalline growth with which we
are vencerned the muclei of the new phase grow iIndependently of one another; that 1is,

i cfov,t)=1cqy )

c(no)zco’ r>d)

-
where C, 1s_the originel cerbon concentretion in the sustenite.
. .

The process of carbon diffuslon in asustenite is govorned by the eguation’

% +__% de ]
- T =R {€)
2r? ror D oar (€)

The solution of equation (6) under conditions (1), (3), (%), and (5) cen be
affectsd, for example, by the method sug,gested by G. P. Ivantsov [3] (e~ Figare 1).
It permits determining cir,t) for t>0, r>f(t) and p (t). Without going into the
various steps, the final reeult will be'

2VPT _aspr = {0
N o4 t_\/7rerfc(1v-5't).

c(rt)==c,+ (chu:“co) z , (73 _
® L 8V T erfe (B) .
where erfe (6):—-%: r,. -£*d &, €
B Y’ -
A P (t?=28VDz, (8
ﬂ 1s the root of the transcendontal equation:
Cagqui "G R — L
— =2p2[I-BVreterfa (gl =F(8).
Cequi T p (9)
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The funition of F{8) Tor' o &P 248 shown in Flgure L.
: = @ X000 .

Thue, the speed of growth of 2 ff)rt‘i&u.ér&in is

. 7 oy
L (b= () ﬂf (1) "
Vr |
vhere i \' ” =

Far example y Lot .

= 0 43 Cppni= 004 - T= 720°C;

+then
Cequi —Cq

e
_ 0.
cequ,“"c%P!’ 7.

From Figure ). we find that
F(0.8) == 0.l; thersfore @== 9.8,

In thig case
o= 940'/0-‘

VF

m m/:ec (12)

In Figure 2, the solid curve is derived from formmla (12) and the dotted
curve is determined cn the basis of experimenis performed by V. E., Feymark and R. I.
Entin with the help of I. B. Piletska.

The campletaly satisfactory agreement between thecry and experimental data
indicates the accuracy of our initial assumptions.

The scheme met forth above may be applied to the calculation of "the rate of
growth of cryetalline grains of the nevw phase and for other metallic systems.
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